Abstract: This study compares the performance of the widely used risk measure Value-atRisk (VaR) across a large sample of developed and developing countries. The performance of the VaR is assessed by both unconditional and conditional tests of Kupiec and Christoffersen, respectively, as well as the Quadratic Loss Function. Results indicate that the performance of VaR as a measure of risk is much worse for developed countries than the developing ones during our sample period. One possible reason might be the deeper initial impact of global financial crisis on developed countries than emerging markets. Results also provide evidence of decoupling between emerging and developed countries in terms of market risk during the global financial crisis. JEL Classification Codes: C32; C51; G01; G32.
Introduction
Risk management has become even more crucial after the 2007-2009 global financial crisis that hit the world economy.
1 The risk will be reflected in the risk premium which is determined by the repayment capability of the borrower. Each borrower has to pay the "risk premium" based on his perceived risk. It is surprising to note that several developed countries are influenced from the crisis more adversely than the emerging market economies as reflected by the Credit Default Swap (CDS) rates (see Figure 1 ).
[Insert Figure 1 ] It is interesting that the firms with expertise in risk management have collapsed while or after the global financial crisis. 2 Mismanaged risk together with technological advances in the financial sector contributed to the global financial crisis. A special report published by the European Commission (2009) that examines the anatomy of the crisis states that "The crisis was preceded by long period of rapid credit growth, low risk premiums, abundant availability of liquidity, strong leveraging, soaring asset prices and the development of bubbles in the real estate sector. Over-stretched leveraging positions rendered financial institutions extremely vulnerable to corrections in asset markets. As a result a turn-around in a relatively small corner of the financial system (the US subprime market) was sufficient to topple the whole structure." Many of the countries had to support their financial intermediaries because of the toxic assets in their balance sheets with significantly lower values. 3 The cost of dealing with the consequences of the crisis created huge budget deficits and contributed to the low economic growth not only in small EU countries like Greece, Ireland, but also in more financial markets at the beginning of the crisis but followed the rest of the developed countries afterwards in terms of their reaction to the worsening situation in the U.S.
economy. 5 Our study contributes to this literature by providing evidence of decoupling from the perspective of Value-at-Risk.
The rest of the paper is organized as follows. Section 2 describes empirical methodology and data. Section 3 describes the tests to evaluate VaR and discusses the results while Section 4 concludes.
Empirical Methodology and Data
VaR is the maximum expected percentage loss possible at a given confidence level for some specified investment horizon. More technically, VaR ( α − 1 ) is defined as the threshold that is exceeded 100*α times out of 100 trials on average. Once the confidence level is set, VaR must be calculated in such a way that the violations should be equal to 100*α . For instance, if one wants to have the 95% confidence level, then
VaR must be computed in such a way that the loss worse than the VaR will be 5% of all cases on average. That is, percentage of the losses greater than the suggested VaR will be 5 times out of every 100 cases on average. Therefore, VaR is the unique number based on the time series under focus. One issue that has to be addressed is to determine the specific GARCH model to estimate the conditional standard deviation since there have been quite a few models discussed in the literature. In his "Glossary to ARCH (GARCH)", Bollerslev (2008) In this setting VaR is defined as:
Once the conditional variance terms, 2 t σ , are estimated, VaR is defined as:
where r is the mean return, and t α is the critical value of the t distribution with right-tail area α .
Although there are papers in the literature that calculate the VaR by utilizing GARCH models, to the best of our knowledge, this is the first study that compares the performance of VaR across a large sample of developed and emerging market economies by using data from the period that includes the recent global financial crisis.
We make use of the country indices for 44 developed and emerging market countries obtained 
VaR as a Measure to Assess Market Risk
Basel Committee on Banking and Supervision asked for the implementation of VaR as well as the out-of-sample backtesting (Escanciano and Olmo (2011)). There are basically two approaches that use back-testing to compare the performance of VaR calculations in the finance literature. The "unconditional" approach does not take the sequence of violations into account. Using this approach, Kupiec (1995) defines the following test statistic that follows the 2 χ Distribution with 1 degree of freedom:
9 http://www.mscibarra.com/products/indices/international_equity_indices/gimi/stdindex/performance.html. 10 Rolling-window methodology requires 44 countries × 888 = 39072 estimations in total.
where N is the total number of trials and F is the number of violations. If a method is perfect in returning the VaR figures, (F/N) will converge to α as suggested by the null hypothesis, 0 H , and K will be approximately zero. In the opposite case, the difference between percentage of violations and α will be larger causing the test statistic to increase which means that the likelihood of null's rejection will be higher.
11 Kupiec Test assumes that the number of failures, F, follows the Binomial Distribution with parameters N and α . Based on the selected level of α , rejection of the Kupiec test's null hypothesis for a country implies that VaR is not very useful as a measure of market risk for that country. [Insert [Insert Table 4] Next we rank countries based on these averages. **, and * denote rejections at the 1%, and 5% levels, respectively. F/N is the proportion of violations. The critical values for 1%, and 5% significance levels of the Chi-Square Distribution with 1 degree of freedom are 6.64, and 3.84, respectively. 
Conclusion

